hi 





{ Gour 
cH pany 


Unsnna 


HECKER « co. \s ‘ 
QUALITY PRODUC é j Me 
SINCE 1911 (i 









i 
. 
TABLE OF CONTENTS i 
Tusnen- areal GOMmnGy os ree ee i ee es 2 
ey gas bee ee EN MS ets Di RED EARN CORD St GPRS ae a Sea A ea 3 
PV OTUIINE a5 a Ce be ae bade Va eee 4,5 
CATALOG 
No. E170 PUMOnMONE NG SOCHONE ss fics cifeu ie Pee ee 6 


Issued January, 1946 
COPYRIGHT LGGCTIVEE CROMER: 9 Sir ae eric nS Wns Mebane od gens 7,°3; 9 


Truscon Steel Company 
January, 1946 





EIS CITICUIIII a oes aon ack add ob OM 0 dete ie a as 10, 11 
CON ic oe ae Oe oc OS bee we Cbs 1213 
SEE TCNVRNIRUIIN Ris elo Char ised sp era he OO Wiese hears 14, 15 
CONTRI ONT MO TOIED 5s na. bem ie Maile oh Niece eee 16 thru 21 
SJI Standards and Specifications ............ 22 thru 26 
PIPE. SUOMI i yoy oa de i Wis eon Kw Nous. 0: vie te es ae a 27 
PSUR IUNNNN UE Ci re leh yao tos ace oie dae 6 28 


A Complete Line of Building Products . ..Inside Back Cover 


District and Branch Sales Offices ..... Outside Back Cover 


TRUSCON STEEL COMPANY, YOUNGSTOWN 1, OHIO 


Sales - Engineering Offices in Principal Cities 


SUBSIDIARY OF REPUBLIC STEEL CORPORATION 






























TRUSCON 


THE COMPANY 
BEHIND THE PRODUCT 





Truscon Steel Company represents over forty years’ ing Steel, Steeldeck Roofs, Structural Steel and Light 
experience in the development and fabrication of Steel Framing. Thus this association with all building 
steel building products and is the largest company requirements places us in an enviable position to as- 
of its kind in the world. Due to skilled personnel sist architects, engineers and contractors. 


and efficient manufacturing facilities Truscon has 
gained a national reputation for the quality of its 
products and the dependability of its services. 


Typical of the developments of Truscon’s research is 
the resistance weld used in the manufacture of Open 
Truss Steel Joists. Tests were made to determine the 


Truscon engineers are ready to serve you with their proper voltage and amperage that should be used 
technical knowledge backed up by a complete line with each different combination of chord and web 
of products which makes it possible for them to de- members. The proper pressure to be applied and the 
sign in a most efficient and economical manner. Be- length of time the current should pass through the 
cause we have operated in every section of the United metals had also to be developed as well as determin- 
States and in almost every country in the world, we ing the psychological moment at which the pressure 
are able to give you the combined experience from should be applied. All of these factors are accounted 
all of them. for, and the results give uniform connections and 


sai homogeneous joints of exceptional strength. 
Truscon products enter into every phase of building 5 ) P 5 


construction and include such noteworthy units as: To every problem which you lay before us, Truscon | 
Steel Windows and Mechanical Operators for every brings the authority of years of pioneering and lead- i 
type of building, Steel Doors for industrial buildings ership in the development of new methods of perma- | 
and airplane hangars, Open Truss and Clerespan nent construction and the new products which these 


Joists, Metal Lath and Accessories, Concrete Reinforc- methods require. 





This illustration shows a Truscon ‘‘O-T'"' Open Truss Steel Joist 
being welded in an automatic electric pressure welding ma- 
chine, and the view of the cutaway section shows the resultant 
homogeneous welded joint. 





Truscon Open Truss 
Steel Joists 


are adaptable to all types of 
building construction 


While Open Truss Steel Joists were primarily developed 
to provide a more rigid, fire resistant, economical and light 
weight floor construction, their use through the past years 
has proved their dependability in every type of construc- 
tion. These joists are designed according to the best en- 
gineering practice and offer many distinctive advantages. 


Fundamentally, the Truscon “O-T” Open Truss Steel Joist 
is a Warren truss having top and bottom chords of wide 
tee-shaped members and a plain round continuous web 
member. The bottom chord is continuous from end to 
end of joist and bent up at the ends to form the bearings. 
Steel joists are fabricated by means of electric machine 
welding under pressure, making positive connections at 
all joints. 


The underslung design of the bearing permits maximum 
head-room under the supporting girders. The open web al- 
lows the passage of pipes and conduits in any direction. 


In practical use, Truscon “O-T” Open Truss Steel Joists are 
very simple to install, being completely shop fabricated and 
reaching the job ready for placing. Each joist is marked to 
correspond with the erection diagram, thus greatly simpli- 
fying and speeding construction work. 






















































FIRE-RESISTANT 


Fire tests prove that 34” of cement or gypsum ceiling 
plaster protects Truscon “O-T” Open Truss Steel Joist Con- 
struction against high temperatures. The majority of insur- 
ance rating bureaus have recognized the merits of this con- 
struction and have accordingly given it a first-class fireproof 
classification. 


Open Truss Steel Joist Construction is built entirely of 


VERMIN RESISTANT 


All members of the Truscon “O-T” Open 
Truss Steel Joist are steel and impregnable 
to the attacks of insects. 


ECONOMICAL 


The economy of this construction occurs not 
only in the construction itself but in the 
savings that its light weight effects through- 
out the building in the supporting frame- 
work and foundations. Its speedy erection: 
protects the original investment and minim- 
izes the overhead expense. In the completed 
building, the permanence of Truscon “O-T” 
Open Truss Steel Joist Construction lowers 
insurance costs and maintenance expense. 


ALL WEATHER BUILDING 


Construction is carried on as readily in win- 
ter as in summer. Unlike many other sys- 
tems of fireproof construction, Truscon 
“O-T” Open Truss Steel Joist Construction 
is not wholly dependent upon the setting of 
cement, which is seriously retarded by cold 
weather. 


owe 
ALD 


incombustible materials. The reinforced concrete slab and 
metal lath ceiling are fire resistant materials and have 
proved their worth under the most severe conditions. 


In every instance of actual fires occurring in buildings, 
Steel Joist Construction has amply justified every claim for 
its fire resistance. It has not only withstood the heat, but 
prevented the spread of fire to other parts of the building. 
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LIGHT-WEIGHT 


Easily Installed 


Another feature of Open Truss Steel Joist Construction that recom- 
mends its use in many buildings is its light weight and speed of erec- 
tion. The complete shop fabrication, the absence of form work and 
the minimum of field work—all contribute to make steel joists the 
most rapidly erected fire resistant construction. Being self-sustaining, 
any number of floors can be constructed at one time. The joists can be 
used as a working platform.to carry on other building operations, 


Page 5 


SOUND RESISTANT 


The only practical test of the sound-proof- 
ness of any type of construction is in the 
completed construction itself. The different 
densities of the materials comprising the 
construction, together with the dead air 
space, tend to destroy sound waves originat- 
ing either below or above the construction. 
The greatly increased use of Truscon “O-T” 
Open Truss Steel Joist Construction in 
larger and more expensive types of build- 
ings, and its acceptance by Architects and 
Engineers in all parts of the country prove 
that this construction fully meets the essen- 
tials of soundproofness. 


PIPES AND CONDUIT 
Easily Installed 


The open web of the joists permits the pas- 
sage of pipes and electric conduits, within 
the depth of the floor, thereby making such 
installations very economical. 


RADIANT HEATING 


The open web of these joists will permit 
unobstructed flow of air current in any di- 
rection, and this feature is of important 
consideration when planning a radiant heat- 
ing system. 
























TRUSCON “O-T” STEEL JOIST DIMENSIONS AND SECTIONS 


OVERALL LENGTH= MULTIPLE OF 'X’PLUS 2 Y 

























EXTERIOR PANEL Y INTERIOR PANEL X 
eh WOR oes 
co Nl 3 al 
° 
| ro) 
| END DETAIL FOR = END DETAIL FOR 
| JOIST TYPES a JOIST TYPES 
8I-82-102-103-104 02 126-146-147 
123-124-125-145. 166-167. 
MINIMUM BEARING 
MAXIMUM BEARING 2 CLEARANCE 
WEB INTERIOR EXTERIOR PANEL LENGTHS ARE MADE IN THE FOLLOWING 
Joist MIOIsT CHORD, CHORD, OUND DIMENSION - VARIABLE _ ee AND ~ THESE —— LETTERS; 
Inches Number 7 aha Dia, In. Inches Ft.-In Ft.-In Ft.-In Ft.-In Ft.-In Ft.-In 
81 8 421 42] ¥¢ 9 1- 2% | 1-4 1- 5Y% 3 
82 8 422 42] 7/16 9 ee 1 a i 1- 5Y4 
sh |) Gea Ritew 422 421 7/16 11% | 1- 4% | 1- 6% | 1- 7% | 1- 9% 
103 10 423 422 7/16 114%4.°1 1- 4% '|-1-. 64% | 1- 7%.) -1--9% % 
104 10 424 423 Vy 11 Ves 4344: 16 be 1- FA I-99 
123 12 423 422 ly 135% | 1- 7% | 1- 8% | 1-10% | 1-11% | 2- 1% 
124 Bs Te 2? aS eae Gr iy 13% | 1- 7% | 1- 8% | 1-10% | 1-11% | 2- 1% 
125 12 425 424 9/16 133% | 1- 6% | 1- 8% | 1- 9% | 1-11% | 2- 0% 
126 12 426 425 | 9/16 1334 | 1- 6% | 1- 8% | 1- 9% | 1-11% | 2- 0% 
145 14 425 424 9/16 1534 .| 1- 9% | 1-1034 | 2- 0% | 2- 13%4 | 2- 3% | 2- 4% 
146 14 426 425 9/16 153%, | 1- 91% | 1-1034 |-2- 0% | 2- 13%4 | 2- 3% | 2- 4% 
147 14 4at 1 AWG Ve 15% | 1- 83%4 | 1-10% | 1-1134 | 2- 1% | 2- 2% 
166 16 426 425 Ye 17% | 1-113% | 2- 0% | 2- 2% | 2- 3% | 2- 5% | 2- 6% 
167 16 427 426 Ve 17% | 1-11% | 2- 0% | 2- 2% | 2- 3% | 2- 53% | 2- 6% 


NOMENCLATURE: The complete nomenclature of a joist is determined by combining the “Joist Type,” number of 
interior “X” panels, and the proper suffix letter to indicate the exterior panel “Y” length. 
Example: 125-08C represents a joist type 125 with 8 interior panels and exterior panels of “C” length, making an over-all 


dimension of 12’-634”. 


TRUSCON ~’0-T” STEEL JOIST CHORD SECTION PROPERTIES 


ABOUT HORIZONTAL 
AXIS 





SECTION a: | T H P AREA 




















NO. Inches Inches Inches Inches Sq. In. In.* In. 
OOOO OO Oe OOS sO = SSS ———— ———————— 
421 1% a2 ¥eg Lio 391 .0078 141 
422 2% 129 ¥eg LDF 478 0089 AST 






——————— —_—— | —_—————————— ———— 
———— ——_—_—— —_—_—————— 


423 2% 143 VY) .203 572 | 0184 AT? 
2% 


2 a he ee ee, i a TL a (eT aa ae ras 
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SECTIONS 421 TO 427 INCLUSIVE. 


A Member of the Steel Joist Institute 
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left of heavy line in above table. 








TRUS CON YO OsE* OS PEEL FOS? LOADING: 7s ACLS 


The designs of all Truscon “O-T” Open Truss Steel Joists have been checked and approved by the Steel Joist Institute 
as being in strict conformity with the Institute specifications. 


The following table gives the TOTAL safe uniformly-distributed load-carrying capacities of Truscon “O-T” Open Truss 
Steel Joists at various spacings. The weight of DEAD loads must in all cases be deducted to determine the LIVE load- 
carrying capacities of the Joists. 


TABLE ONE 
TOTAL SAFE LOADS IN POUNDS PER SQUARE FOOT FOR VARIOUS JOIST SPACINGS 


ve [ve [vee Lire [ee [oe [oer [ae | ae] oe | ae [|v vo eos oro 


Clear Joist 
Span Type 








ry 44 | 301 | 293 | 260 | 254] 2a1| 229] 219| 209] 202 160 | 134] 115/101] eo 67] 57 
$’-0” 


308 | 264 | 231 | 217 | 205 | 194] 184] 176 | 168| 160] 154] 123 | 103| 88] 77| 61| 51] 44 

| 475 | 407 | 356 | 335 | 316 | 300| 285 | 271 | 259| 248 | 238] 190 | 158 | 136} 119 |} 95 | 79| 68 
9’-0” | a3 208 | 182 | 171 | 162 | 153 | 145 | 138 | 132 | 127| 121] 97} 81} 69} 61) 48 
5s 362 | 316 | 298 | 282 | 266 | 254| 242 | 230) 220; 211] 169} 141 | 121} 106] 84 


10’-0” 28 














In ‘Steel Joist Construction” for floors, the joists should not be spaced more than 24 inches on centers, as indicated by figures to the 


A Member of the Steel Joist Institute 
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TRUSCON “OT (STEEL -J OTST LOADING TABLE 


TABLE ONE (Continued) 


Total | 7 
Cleor Joist | Safe | TOTAL SAFE LOADS IN POUNDS PER SQUARE FOOT FOR VARIOUS JOIST SPACINGS 
Span Type | load | 


Pounds | 12” 


16’-0” 81 1230 
82 are 1357 
102 2630 | 164 
103 3420 | 213 
104 4170 | 260 
123 3840 | 240 
124 4600 | 287 
125 5000 | 312 
126 5400 | 337 
145 5800 | 363 
146 6200 | 387 
147 6800 | 425 
166 | 6400 | 400 


TF 














7200 | 450 


pcr erec 
—_ i 


17’-0” 102 2470 


aS ae 


103 3220 
104 3920 
123 3610 
124 4510 
125 5000 
126 5400 
145 5800 
146 6200 
147 6800 
166 6400 
167 7200 


18’-0” 


_ ewes 


Te 


zg 5 
ph 


ee a ne oe sere na we 





In ‘Steel Joist Construction” for floors, the joists should not be spaced more than 24 inches on centers, as indicatedy by figures to the 
left of heavy line in above table. 






A Member of the Steel Joist Institute 
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TROUSCON “OT? “SUES VEOCUST tOALCING TALE 


TABLE ONE (Continued) 


Total 
Safe TOTAL SAFE LOADS IN POUNDS PER SQUARE FOOT FOR VARIOUS JOIST SPACINGS 


PT | pounds | 12" | v4" [ 16" [ize [rer [ioe [20 [av [22 [ 29” | 24” [ 2-0" | 3-0” [37-6" [4-0 [5-0"| 
















? 3’-0” 


24’.0" 


25’-0” 


96 | 82] 72 | 58 | 48| 41 





26’-0” 


16.) G34y ST) 46 3|: 367-33 
92 | 79 | 69 | 55 | 46} 40 


2 70” 
71.1 68.453) 1 43 | 33 4 38 
86 | 74 | 64 | 51 | 43 | 37 
28’-0” 


eed 56 | 49 | 39 | 3 
119] 9 68 | 60 | 48 | 40| 34 


66 3 

| 6 | 80 
29’-0” 166 5340 |184 |158 | 138 | 130 | 123 |116 |} 111 | 105 |100| 96 | 92] 74 | 61 | 53 | 46 | 37 | 31]... 
167 6460 |223 |191 | 167 | 157 | 148 | 141 | 134 | 127 | 122 | 116} 111 | 89 | 74 | 64 | 56 | 45 | 37 | 32 
30’-0” 166 5150 |172 | 147 | 129 | 121 | 114 | 109 | 103 | 98 | 94| 90| 86] 69 | 57 | 49 | 43 | 34]... |... 
167 6240 |208 | 178 | 156 | 147 | 139 | 131 | 125 | 119 | 113 |108 | 104 | 83 | 69 | 59 | 52 | 42 | 35 | 30 
31’-0” 166 4990 |.161 | 138 | 121.}114 | 107 |102 | 97 | 92 | 88] 84] 81] 64| 54] 46 | 40 | 32]... |... 
167 6050 | 195 | 167 |146 | 138 | 130 | 123 | 117 | 111 | 106 | 102 | 98 | 78 | 65 56 149 SP S21 ve 
32’-0” 166 4840 |151 | 130 | 113 |107.|101 | 96 | 91 | 86] 82| 79| 76] 60} 50| 43 | 38 | 30]... |... 
167 5860 | 183 | 157 | 137 | 129 | 122 |116 |110 |105 |100 | 96 | 92} 73 | 61 | 52 | 46 | 37 | 31]... 


In ‘Steel’ Joist Construction” for floors, the joists should not be spaced more than 24 inches on centers, as indicated by figures to the 
- left of heavy line in above table. 


9 


: 
i 
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1. GENERAL. 

Where “Steel Joist Construction” is specified, 
it shall be understood to mean that type of construc- 
tion in which decks or top slabs are supported by 
Truscon “O-T” Steel Joists spaced not more than 


24” on centers in floors or 30” on centers in roofs. 


2. “POR ES. 

Steel joists shall be made of hot rolled steel 
shapes in the form of a Warren truss having top and 
bottom chords of single tee-shaped members and a 
plain round continuous web member. The bottom 
chord shall be continuous from end to end of joist 
and bent up at the ends to form the bearings. Steel 
joists shall be fabricated by means of electric ma- 
chine welding under pressure making positive con- 


nections at all joints. 


All steel used shall conform to the American 
Society for Testing Materials Standard Specifications 
for Steel for Bridges and Builders Designation A-7 


of latest adoption. 


All steel joists shall be spray painted with one 


shop coat of asphalt base metal protective paint. 


Note:—Y ears of study have convinced us that 
a shop coat of black asphalt base paint provides 
the most practical protective coating for Open- 
Truss Steel Joists. It must be remembered, 
however, that if joists are to be exposed in a 
building, without a protective ceiling attached, 
this paint will bleed through any second coat 
of paint that might be applied. 


3. DESIGN. 
The design and details of all joists shall meet 
the requirements of the Steel Joist Institute Specifi- 


cations. 


THUS CON MOT" STEEL FOUST SPECTR UGA TIONS 


For Floor and Roof Construction 


4, LOCATION AND SPACING OF JOISTS. 


Steel joists shall be spaced not more than 24 
inches on centers in floors or 30 inches on centers 
in roofs, except they may be used to support root- 
decks, if not spaced over seven feet on centers and 
provided the deck is securely attached to the top 
chords to prevent any lateral deflection. 
©> There shall be one typical joist spaced not more 
than four inches in the clear from each end wall or 
bearing wall parallel to the joists. Structural steel 
tie beams shall not be used to take the place of 
joists unless architectural or structural plans indicate 
same are to be used as supporting members. 

Where a partition is parallel to joists and the 
length of the partition exceeds fifty per cent of the 
joist span, one extra joist shall be provided under the 
partition or, if necessary, double joists shall be pro- 
vided under the partition to safely support the ad- 
ditional partition load. Where partitions extend over 
joists at right angles to same, the additional parti- 
tion load must be included in computations as part 


of the dead load. 


5. ANCHORAGE. 

The ends of steel joists shall extend a distance 
of at least four inches on concrete or masonry, and 
at least 21/2 inches on structural steel supports. Ends 
of every third joist supported on concrete or mas- 
onry shall be anchored thereto with a ¥g-inch round 
wall anchor, and each end of every joist supported 
on structural steel shall be anchored thereto by 
means of a 3/16-inch round beam anchor or two 
welds each one inch long. 

© §teel joists parallel to walls shall have the top 
and bottom chords anchored to the wall where each 


row of bridging occurs. 


— 


6; SPAN, 
The span of steel joists shall not exceed 24 
times the depth of the steel portion of the steel joist. 


A Member of the Steel Joist Institute 
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7. BRIDGING 


As soon as steel joists have been erected, bridg- 
ing of an approved Steel Joist Institute type shall be 
installed between them before the application of 
construction loads. Bridging rows shall be spaced 
as follows: 

Clear spans 0 to 14 feet—One bridging row 
Clear spans 14 to 21 feet—Two bridging rows 


Clear spans 21 to 32 feet-—Three bridging rows 


8. CEILINGS. 


Where fire resistive construction is required, 
steel joists shall be protected on the underside with 
a fire resistive ceiling consisting of plaster on metal 
lath and shall have a reinforced concrete or gypsum 
top slab, all as is necessary to provide the required 
degree of fire resistance, provided that where wood 
joist construction is permitted steel joists may have 
a wood nailing strip attached to the top chord and 
a wood floor may be used, and provided further that 
where steel joists are used in places where unpro- 
tected wood joists are permitted no ceiling protec- 
tion need be provided. 

Where directly attached ceilings occur, ceiling 
extensions shall be provided at the ends of the steel 
joists. 

Metal ceiling lath for directly attached ceilings 
shall be 3g” rib lath weighing 3.4 lbs. per square 
yard for joist spacings up to 30 inches. The rib lath 
shall be placed under the joists with the ribs up and 
at right angles to the joists. Ceiling lath shall be at- 
tached to the bottoms of the joists by means of lath 
clips spaced 8 inches apart, placed over the ribs of 
the lath. 


9. DECKS OR TOP SLABS. 

A concrete top slab 2 inches thick shall be used 
for floor and roof construction. The concrete top 
slab shall be reinforced and supported by 3” rib 


TRUSCON  “O-T" STEEL POS SP 2CreI CA TAO RMS 


(Continued) 
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lath weighing 4.0 Ibs. per square yard for joist spac- 
ings up to 24 inches and 34” rib lath weighing 
.60 lbs. per square foot for joist spacings from 24 
inches to 30 inches. The rib lath shall be placed 
over the joists with the ribs up and at right angles 
to the joists. Top lath shall be attached to the top 
of the joists by means of lath clips spaced 8 inches 
apart. The ends of all lath sheets shall be lapped at 
least 2 inches when the laps occur directly over 
joists and 4 inches when between joists. All laps 
shall be securely wired together. Where the floor 
finish is other than wood, the structural slab shall 
be reinforced against temperature stresses with 6x6 
10/10 welded wire reinforcement placed near the 


top of the slab. 


Precast concrete top slabs, precast gypsum top 
slabs, wood decks, or steel decks may be used over 
steel joists provided they are securely attached to the 


top chords to prevent any lateral deflection. 


Note:—It is obviously impossible for Truscon 
to be responsible for differences in level be- 
tween the tops of adjacent joists, whether due 
to slight inaccuracies which may occur in man- 
ufacturing or to the methods employed in in- 
stalling the joists. Provision must be made by 
others, when necessary, to insure a uniform 
and level bearing for precast slabs placed over 
steel joists. This may be done by placing shims 
or some type of plastic material over the top 


flange of each joist where required. 


10. WOOD FLOORS. 


Where wood floors are required over concrete 
top slab, screed clips shall be attached to the top 
chord of the joists to receive 2 inch by 3 inch 
(1% inch by 2% inch actual size) wood screeds. 
The screed clips shall raise the bottom of the wood 


screeds 1 inch above the joists. 

























TRUS CON? (OT :-ST EEE OS OISE CACC ULATIORS 


22-95 OVERALL LENGTH 


2-58 [5a 


| LENGTH OF WELD 












5 CLEARANCE 


OVERALL DEPTH 


SS 


JOIST TYPE 166-12E 


Calculation of Allowable Stress in Top Chord: 
Unsupported length = panel centers minus length of weld = 17/g”—1”" = 167%”. 


Allowable stress = fs = Sgt ea NO ashlee on aa Sr ac oe TAIT I es)” 
1k ] poe 16.875 
18000 f° 18000x.269° 


Calculation of Resisting Moments of Chord Members: 
Top Chord = 426 Section; Bottom Chord = 425 Section; Effective depth — distance 
between centers of gravity of top and bottom chords = 15.9747” — .303” — 226" = 15,4497": 
R. M. of Top Chord = 1.020[)” x 14771 x 15.4457” = 232,711 inch Ibs. 
R. M. of Bottom Chord = .870(” x 18000 x 15.4457” = 241,879 inch Ibs. 
R. M. required by Steel Joist Institute = 232,000 inch lbs. 
The resisting moment of the top chord governs because it is less than the R.M. of the bottom chord. 


Calculation of Safe Loads: 
OG, fee eee 8M _ 8x232,711 
me 8 5 ee Lx12 ae Lx12 


This value of W must not exceed twice the Max. End Reaction as calculated below. 


Calculation of Allowable Stress in Web: 


Web = 4%” round; Unsupported length = 1676”. 
Be a 18000 
Allowable stress = fs = 1 4. _16.0625° = 11,340#/0)" 
18000 x .156° 


To Determine Maximum End Reaction: 





Beginning at the center of the joist and considering the load sustained by each compression web member, we find that the 2nd 
diagonal from each end sustains all load from its base to the center of the joist and the remaining portion of the floor load is sus- 
tained by the end portion of the joist. 

Therefore load W: equals twice the shear value of the 2nd diagonal. 

This load W: divided by the distance |, gives the carrying capacity of the joist per lineal foot and, when multiplied by the clear 
span L, gives the total carrying capacity of the joist which is twice the end reaction. 


A Member of the Steel Joist Institute 
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Live Load 
114” Finish 


Joist 
Ceiling 


Total Load 
Partition Load 





per foot of slab width. 


(1) Reaction RL = 200 x 4 ~~ 20 = 40 Reaction RR = 200 x 
200 x14 = 20 = 140 200.x 16 = 20 
113) e204 2 T1508 115-20. 
| Total RL = 1330 Total RR 
' 
| (2) Point Zero Shear (Point of Maximum Moment) = (1330# — 200#) + 115#/’ = 9.82’ 
2 


| (3) Max. Mom. 


” 


11 


8 x 232,7 
bh SE 


From the above calculation it is clearly evident that the Truscon "“O-T” Open Truss Steel Joist exceeds the requirements of the Steel 
Jowst Institute in every respect. 


2” Con. Slab 





(Continued) 


Calculation of 2nd Diagonal Shear Value: 
V = fs x area x cos 30° = 11340 x .3068 x .866 = 3013#. 


Calculation of Maximum End Reaction: 


= 8090# or Max. End Reaction of 40457. 


Preparation of Safe Load Tables: 


8 x 232,711 
Lx i2 


= 7052# safe load by resisting moment. 


Method of Determining Uniform and Concentrated Load Moments: 


First: Calculate loads and reactions on slab strip 1’-0” wide. 

Second: Determine point of maximum moment (Point of zero shear). 
Third: Calculate moments. 

Fourth: Calculate spacing of joists to satisfy maximum moment conditions. 
Fifth: Check end reaction for joist spacing selected. 


200*/LIN. FT. 


No & A 
i CO © 


Holl UE TL 


meee ta eo OE 
oas: FOO. 4s 





=1330# x 9.82’ — 200 x (9.82 — 6.0) — 115 x 9.82 = 2 


13061 — 764 — 5545 
6752’ # 
81024” # 


(4) Resisting Moment joist type 125 = 142000”# 


Space joists type 125 @ 


142000 
81024 





LS OH one / Oe. 


(5) Maximum reaction of joist = 1370# x 1.75’ = 2400# 





Allowable reaction = 2500# 


A Member of the Steel Joist Institute 
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TRUS CON 2° O-8 So ST 284 POET CARE PEA eae ee 


From “Calculation of Safe Load,” we obtain the value W = but not to exceed 8090# 


200*/ LIN. FT. 





6 = 20 


2 


Assuming a clear span of 22’-0” and a joist type 166, the complete nomenclature of the required joist would be 166-12E 
(22’-914” over-all). The distance 1: would be 11 x 1’-57%” or 16’-45%”. 
2°x 3013 % 22 

16’-4¥% 


Steel Joist Institute required end reaction = 32007. 


Truscon Steel Company, being a member company of the Steel Joist Institute, has designed all “O-T” Open Truss Steel Joists 
in accordance with the specifications of the Institute. 
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TRUSCON “O-T” STEEL JOIST CONSTRUCTION DETAILS 





Fig. No. 1—Wall Anchor 





Fig. No. 2—Beam Anchor 





Fig. No. 3—Wall Anchor 


WALL ANCHOR 





Steel Joists parallel to masonry walls should have 
their top and bottom chords anchored to the wall 
by means of wall anchors P-3098 where each row of 
bridging occurs. The bent end of the anchor should 
be first attached to the joist and the other end bent 
up and built into the masonry wall as shown in 
Figure No. 1. 


BEAM ANCHOR 
P-3099 
\¢____— VARIABLE > 









Ends of all steel joists resting on structural steel 
beams should be anchored thereto by means of beam 
anchors P-3099. The bent end of the anchor should 
be first inserted in the slot that is provided in the 
bottom chord of the joist and the other end bent 
around the flange of the beam as shown in Fig. No. 2. 


WALL ANCHOR 
P-3101 





Ends of every third joist resting on masonry walls 
should be anchored thereto by means of wall anchors 
P-3101 as shown in Figure No. 3. 
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LATH CLIPS 


The clips used in attaching metal lath to Trus- 
con “O-T” Open Truss Steel Joists are made of No. 
13 gauge galvanized wire in dimensions as listed in 
the accompanying table. 


The lath clips are easily attached without the aid 
of special tools, and should be spaced 8” apart. 


rere 


Figures No. 4 and 5 show the use of lath clips 
for attaching top lath. The lath clip is placed over 
! the ribs of the metal lath, and attachment is com- 
| pleted by simply pressing the lever with the thumb. 


Figures No. 6 and 7 show the method of at- 
taching ceiling lath. Note that the lath clip crosses 
the rib of the metal lath. 





For attaching lath For attaching lath 


rot Glmen. to TOP chord | to BOTTOM chord 
ip A 7 ‘a 
of joists type of joists type 

No. 1 174” $1 81 
: 82 102 
| No. 2 23/4" 82 102 123 | 103 123 145 

103 124 | 104 124 

104 125 
No. 3 +4” 125 145 166 | 126 146 166 

147 








Fig. No. 4—Attaching Clip to Top Lath Fig. No. 7—Clips are Easily and Quickly Attached 
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TRUSCON “O-T” STEEL JOIST CONSTRUCTION DETAILS 


SCREED CLIPS 
P-3106 


Where wood floors are required over concrete top 
slabs, screed clips must be used to elevate the wood 
screeds so that concrete can be properly worked 
under them. The screed clips must be attached to 
the top chord of the joists by means of lath clips. 


These screed clips hold the bottom of the wood 
screeds one inch above the joists and are designed to 
hold nominally sized 2” x 3” (actual size approxi- 
mately 15” x 258”) wood screeds. 


Where wood screeds are to be placed at right 
angles to the steel joists, screed clips P-3106 should 
be used as shown in Figure No. 8. Joists should then 
be spaced not more than 24” on centers, and screed 
clips not more than 18” on centers. 





Where wood screeds are to be placed parallel to 
and directly over steel joists, screed clips P-3106 
should be used as shown in Figure No. 9. Joists 
should then be spaced not more than 18” on centers, 
and screed clips not more than 24” on centers. 





Fig. No. 10—Screed Clip P-3106 


Fig. No. 9—Wood Screed Parallel to and 
Directly Over Steel Joist 


FURRING CLIP 
P-3180 


Where wood screeds at right angles to the steel 
joists are required on the under-side of the steel 
joists for ceiling construction, they can be attached 
by means of furring clips P-3180. These furring 
clips are made reversible to care for different thick- 
nesses of wood screeds. Two clips are required at 
each intersection of screed and joist, and they should 
be attached on opposite sides of the screed as shown 
in Figure No. 11. 





Fig. No. 11—Furring Clip for Attaching Wood Screed 
to Bottom Chord of Steel Joist 
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TRUSCON “O-T” STEEL JOIST CONSTRUCTION DETAILS 


“UNDERCHORD” ROD BRIDGING 


V4" deformed strut bar 
attached to joist with 
underchord rod bridging 
clip. 













Diagonal bridging rods 
bent around deformed 
strut bar, 





Bee ae 





Diagonal bridging rod Se lA 
bent around joist web 4 
bar. 





Fig. No. 12——‘‘Underchord”’ Rod Bridging 


This type of bridging is very effective and is easily are then applied by placing the hooked ends as 


installed. It is very practical and will permit of a shown in Fig. A. The upper ends, being under the 
slight variation in joist spacings as is frequently ne- top chord and placed on the far side of the web bar, 
cessary in order that joists can be spaced to avoid are then bent over the deformed strut bar as shown 
interference with bolt or rivet heads in supporting in Fig. B, and tightened by winding them around the 
members, vent ducts, soil pipes, etc. The 4%” de- deformed bar (by means of a bridging tool, P-3102) 
formed strut bars are first threaded through the as shown in Figs. C, D and E. The lower hooked 
joists and are held securely to the underside of the ends are then wound around the web members as 
top chord of the joists by means of spring steel wire shown in Figs. D and E. 


clips, P-3138. The diagonal bridging rods, P-3137, 








fig “A Hees eet aey 
STRUT BRIDGING 
For rigid and economical bridging that can be easily bridging holds the joists in a vertical plane, assuring 
installed, this type has proved very popular. It is accurate spacing and distribution of loads by acting 
made of 34” box channels and cut to lengths to in both tension and compression as illustrated. This 
meet the exact spacings of the joists. This strut bridging does not permit of variations in spacing as 


% does the ‘““Underchord” Rod Bridging. 






Fig. No. 13——Strut Bridging 








Fig. No. 14—Ceiling Extension 





TRUSCON “O-T” STEEL JOIST CONSTRUCTION DETAILS 


CEILING EXTENSION 
P-3100 


When plastered ceilings are to be attached directly 
to the joists, ceiling extensions of the proper. size 
must be provided at the ends of joists. These ceiling 
extensions are readily applied after the joists have 
been completely installed, and also permit thé in- 
stallation of pipes of considerable lengths adjacent 
to the supporting wall or structural member with- 
out interference. Two slots are provided in each end 
of each joist (one at each bend) and the ceiling ex- 
tension is slipped through the lower slot and hung 
in the upper one as shown in Figure No. 14. 





HEADER 
P-3193 


Where small openings not over 4’-0” are required 
in steel joist floor or roof construction, framing can 
be accomplished by means of a header P-3193. The 
tail joist is bolted to the top of the header as shown 


in Figure No. 15. We recommend that for openings 
greater than 4’-0” the framing be accomplished by 
means of structural steel. 


Fig. No. 15—-Header Section 


Page 20 


1 
7 
; 
; 
{ 


on pe EN 











TRUSCON “O-T” STEEL JOIST CONSTRUCTION DETAILS 


BOLTED CONNECTION 
P-3194 


| Where steel joists are required to be bolted to a 
supporting structural steel member, attachment can 
| be made by shop-welding plates to the ends of the 
| joists. These plates are provided with two 13/16” 
diameter bolt holes spaced 4 inches on center, and 
attachment of the plates under the ends of the joists Fig. No. 16—Bolted Connection 
can be so located as to meet the spacing of the holes 





in the supporting members as shown in Figure 

No. 16. Where bolted connections are provided, 

the overall depth of the joist end, including the 

bearing plate, amounts to 234” 

4" Plote %° Holes 
‘ i 














/ tied 4’ : / 
Vom —_——— 54 _ 








SAG RODS oe 
Fig. No. 17—Bearing Plate for Bolted Connection 
When Truscon “O-T’” Open Truss Steel Joists are 
used as purlins on inclined roofs and are placed at 
right angles to the slope, sag rods generally are nec- 
essary, and these require sag rod plates attached to 
the joists. The plates are arc welded to the web mem- 
bers of the joists as illustrated in Figure No. 19. 





Fig. No. 18—Sag Rod 







i ™ 


=r 


Fig. No. 19—-Sag Rods Assure Correct Alignment 
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Section 100. SCOPE: 


(a) These specifications cover the use of “Steel Joist 
Construction” in any structure to be erected under the pro- 
visions of these specifications. 


NOTE: When these Standard Specifications for Steel Joists 
are used in a building code as Building Regulations for Steel Joist 
Construction, in all instances where the word “specifications” ap- 
pears in these Standard Specifications, the word “regulations” is to 
be substituted therefor, and Section 100, Paragraph (a), as given 
above is to be replaced with the following: 


“(a) These regulations cover the use of ‘Steel Joist 
Construction’ in any structure to be erected under the pro- 
visions of this building code, of which they form a part. 
They are intended to supplement the general provisions of 
this building code in order to provide for the proper design 
and erection of structures of this type of construction. In all 
matters pertaining to the design and erection of ‘Steel Joist 
Construction’ where these specific regulations may be in con- 
flict with other provisions of the code, these regulations shall 
govern.” 

(b) “Steel Joist Construction” as governed by these 
specifications shall be that type of construction where decks 
or topslabs, as defined in Section 110 of these specifica- 
tions, are supported by separate steel members herein re- 
ferred to as “steel joists’, spaced not farther apart than 
twenty-four (24”) inches on centers in floors and thirty 
(30) inches on centers in roofs, but in no case spaced 
farther apart than the safe span of the top slab, deck, or 
flooring over said steel joists. Where such separate steel 
members are used at wider spacings than specified in this 
paragraph herein, the construction shall not be considered 
as “Steel Joist Construction” as defined in these specifica- 
tions. 


Section 101. DEFINITION OF STEEL JOIST: 


Any steel member suitable for supporting floors and 
roofs between the main supporting girders, trusses, beams 
or walls when used as hereinafter specified shall be known 
as a “steel joist”. Such steel joists may be made of hot or 
cold formed sections, strip, or sheet steel, riveted or welded 
together, or by expanding. 


Section 102. MATERIALS: 


(a) All steel used shall conform to the American So- 
ciety for Testing Materials Standard Specifications for Steel 
for Bridges and Buildings Designation A7 of latest adop- 
tion. 


(b) All steel joists shall receive one coat of asphalt 


base paint applied by dipping or spraying, or an equiva- 
lent protective covering, before leaving the shop. 





INSTITUTE SPECIFICATIONS 


Compiled by FRANK BURTON, CONSULTING ENGINEER 


Adopted by the Steel Joist Institute, December 20, 1928. Effective February 1, 
1929. Revised December 12, 1933 and April 23, 1941. 
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STEEL JOIST INSTITUTE STANDARDS 
Average 


Weight 

















‘ Nominal 
Joist Depth 


























Tyee | snes | Menino sd Ma MSS AC | eaitty oh aoe 
Inch Pounds | Foot Pounds Pounds Inches® Pounds 

81 | 8 |} 29500] 2458 | 1600 | 1.64 | 3.42 
82 | 8 | 52500] 4375 | 1900 | 2.92 | 4.00 
102 | 10 | 63000} 5250 | 1900 | 3.50| 4.00 
103 | 10 | 82000} 6833 | 1950 | 4.56 | 4.68 
104 | 10 | 100000] 8333 | 2200 | 5.56 | _5.65 
123 | 12 | 92000] 7667 | 2200 | 5.11 | 5.00 
124 | 12 | 115000] 9583 | 2300 | 6.39 | 5.65 
125 | 12 | 142000] 11833 | 2500 | 7.89 | 6.80 
126 | 12 | 175000] 14583 | 2700 | 9.72 | 8.00 
145 | 14 |156000| 13000 | 2900 | 867 | 6.92 
146 | 14 | 205000} 17083 | 3100 | 11.39 | 8.00 
147 | 14 | 246000} 20500 | 3400 | 13.67 | 9.55 
166 | 16 | 232000| 19333 | 3200 | 12.89 | 8.30 


een | ee | ee | 


281000 3600 | 15.61 | 9.60 





Section 103. CONNECTIONS: 


(a) The joints and connections of all steel joists shall 
be made by connecting the members directly to one an- 
other by fusion or resistance welds or by rivets. In the case 
of expanded steel joists, a portion of the metal may be left 
intact to form a connection. All joints and connections 
shall be capable of withstanding a load at least three (3) 
times the designed load and shall be sufficiently rugged to 
resist the stresses incident to handling and erection when 
handled in a reasonable manner. Members meeting at a 
joint shall have their lines of center of gravity meet at a 
point if practicable; if not, stresses arising from eccentricity 
shall be included with other stresses in designing the mem- 
bers. In no case shall the eccentricity of any intermediate 
joint exceed three-quarters (34) of the least diameter of 
the largest member connected, but end members may be 
designed as projecting beams. Ends of steel joists shall be 
designed to resist the bending produced by eccentricity of 
the reaction at the support. 


(b) In the case of nailer steel joists, wood nailer strips 
shall be firmly attached to the top chords or top flanges of 
the steel joists. Such nailer strips shall be of a good grade 
of wood at least 114x114” in net section. The attach- 
ments of the nailer strips shall, in conjunction with the 
top deck or slab, provide adequate lateral support to the 
top chords or top flanges of the steel joists. : 
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Section 104. METHODS OF DESIGN AND 
STRESSES: 


(a) An open web steel joist built up of bars or other 
sections, of one fabricated by expanding a rolled section, 
shall be designed as a truss. The compression stress in 
pounds per square inch in the top chord or diagonals shall 


18,000 
[? 


not exceed 15,000 nor 


1-+—___— 
18,000 r° 


when the Jength “/” of the member is the distance clear of 
welds or other attachments and “r” is the corresponding 
least radius of gyration of the member or any component 
part thereof. The ratio of “/” to “r” shall not exceed 120. 
In the completed structure, the top chords of open web 
steel joists may be considered as being stayed laterally at 
panel points when the deck or top slab over the steel joists 
complies with the provisions of Section 110 of these speci- 
fications. The minimum shear to be used in designing the 
web members at any point in an open web steel joist shall 
be not les§ than fifty (50) percent of the required maxi- 
mum end reaction for such steel joist. In computing the 
resistance of open web steel joists to loads incident to con- 
struction as described in Section 107 (c) of these specifi- 
cations, the top chords shall satisfy the additional require- 
ments that they shall safely carry the resulting compression 
using “/” as the distance between lines of bridging and “r” 
as the least radius of gyration of the top chord of any one 
steel joist around a vertical axis but the ratio of “/” to “r” 
in this case shall not exceed 200; however, the permissible 
stresses in pounds per square inch as established elsewhere 
in this Section 104 (a) may be increased by one-third. In 
no case shall the lines of bridging be spaced farther apart 
than that permitted in Section 108(b). No _ bending 
stresses shall be assumed in top chords of open web steel 
joists supporting poured concrete slabs which have a thick- 
ness of more than one-fourteenth (1/14) of the distance 
between supports under the top chords; but for open web 
steel joists supporting concrete slabs thinner than this, 
the theoretical bending stress for a uniform load shall be 
computed and subtracted from the allowable stress. In the 
design of open web nailer steel joists, the nailer strips shall 
not be assumed to carry any part of the stresses in the steel 
joists but, if adequate, may be assumed to carry the sup- 
ported load to the panel points. When bending stresses in 
top chords of open web steel joists must be considered, the 
combined axial compression and bending stress at the cen- 
ter of the panel shall not exceed the permissible compres- 
sion stress set forth above in this paragraph and at points 
of vertical support of the top chords shall ‘not exceed 
eighteen thousand (18,000) pounds per square inch. The 
tensile stress shall not exceed eighteen thousand (18,000) 
pounds per square inch in any member. 


(b) A solid web steel joist shall be designed as a beam. 


STEEL JOIST INSTITUTE SPECIFICATIONS 


The maximum fiber stress in tension shall not exceed 
eighteen thousand (18,000) pounds per square inch. The 
maximum fiber stress in compression shall not exceed 
eighteen thousand (18,000) pounds per square inch nor 


20,000 


[2 
1 +} —_—_—_—— 
2000 b* 


when the length “/” is the distance between lateral supports 
of the compression flange and “b” is the width of the com- 
pression flange. The greatest average shear in pounds per 
square inch on the gross area of the web shall not exceed 


18,000 
12,000 nor 
h? 
1} ——————_— 
7200 t? 


when “h” is the clear distance between flanges and “t” is 
the thickness of the web. When the web of a solid web 
steel joist is made of two or more sheets of metal, each 
sheet shall be considered as a separate member, each sheet 
carrying its share of the shear. 


In the completed structure, the top flanges of solid web 
steel joists may be considered as being stayed laterally 
when the deck or top slab over the steel joists complies 
with the provisions of Section 110 of these specifications. 
In computing the resistance of solid web steel joists to 
loads incident to construction as described in Section 107 
(c) of these specifications, the top flanges shall satisfy the 
additional requirements that they shall safely carry the re- 
sulting compression, using “/” as the distance between lines 
of bridging and “b” as the width of the compression flange, 
but the ratio of “/” to “b” shall not exceed 40; however, 
the permissible stresses in pounds per square inch as estab- 
lished elsewhere in this Section 104 (b) may be increased 
by one-third. In no case shall the lines of bridging be 
spaced farther apart than that permitted in Section 108 
(b). In the design of solid web nailer steel joists the nailer 
strips shall not be assumed to carry any part of the stresses 
in the steel joists. 


(c) When a wood sleeper (nailing screed) is em- 
bedded in a top slab of poured concrete not less than two 
(2’) inches thick and as specified in Section 104 (a), 
bending stresses in the top chord of an open web steel joist 
need not be considered, provided the wood sleeper (nailing 
screed) is elevated a minimum of one (1”) inch above 
the top chord of the steel joist. In the case of an open web 
nailer steel joist, bending stresses in the top chord need not 
be considered, provided a wood nailer strip adequate to 
carry the supported load to the panel points is attached to 
the top chord in accordance with the provisions of Section 
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of these specifications. When precast interlocking 
abs are used over open web steel joists and are of suf- 
ient width and rigidity to transmit a uniform floor or 
roof load to the panel points without the assistance of the 
top chords between panel points, bending stresses in the 
top chords need not be considered. 


SPAN: 


(a) The span of steel joists shall not exceed twenty- 
four (24) times the depth of the steel portion of the steel 
joist. 


Section 105. 


(b) The span of open web steel joists shall not exceed 
five hundred fifty (550) times the least radius of gyration 
of the top chord around a vertical axis, but in case the top 
chord consists of a flat top section continuous with a center 
web, the radius of gyration of the top plate alone shall be 
taken. 


Section 106. SPACING: 


The spacing of steel joists in “Steel Joist Construction” 
shall be in compliance with the provisions of Section 100 
(b) herein. In other than “Steel Joist Construction”, steel 
joists may be used, in accordance with the provisions of 
Section 113 of these specifications, at spacings greater than 
that permitted by Section 100 (b) herein, to support wood 
or steel roof decks. 


Section 107. ERECTION: 


(a) The ends of steel joists shall extend a distance of 
at least four (4”) inches onto masonry or reinforced con- 
crete supports and at least two-and-one-half (212”") inches 
on steel supports. Every third steel joist on concrete or 
masonry supports shall be anchored thereto with an anchor 
equivalent to a three-eighths (3@”) inch round. The ends 
of all steel joists supported on masonry walls shall be 
bedded in mortar. All steel joists supported on steel beams 
shall be secured thereto with an anchor made of not less 
than a three-sixteenths (3/16”) inch bar fastened over the 
flanges of the supporting beams, except in the case of 
buildings having a height of more than twice the least di- 
mension of the base, in which case each steel joist shall be 
welded to the supporting steel work with two (2) welds 
at each end, each one (1”) inch long, or by means of a 
one-half (14”") inch bolt or rivet at each end. In the case 
of buildings having a height of more than two and one- 
half times the width of the base, the structural frame and 
floors must be depended upon to distribute the wind load 
horizontally. In general, welded or bolted attachment of 
steel joists to supporting beams as well as thicker top slabs 
than used in buildings of lesser heights may be advisable. 
At all supports where the steel joists are anchored with 
a hook anchor only, and in buildings having a height of 
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more than two (2) times the width, the top lath or other 
centering shall be cut and formed to permit concrete of top 
slab to fill space around the ends of the steel joists, 


(b) All steel joists shall be fastened in place and per- 
manent bridging installed before any construction loads 
(except the weight of the necessary workmen to install the 
bridging) are placed upon the steel joists. 


(c) During the construction period, care shall be exer- 
cised to prevent excessive concentrated or moving loads. 
The construction contractor shall provide for adequate dis- 
tribution of such loads so that the carrying capacity of any 
steel joist is not exceeded during that period. When 
erected and bridged, the total concentrated load on any one 
steel joist shall not exceed eight hundred (800) pounds 
and in the case of open web steel joists, such concentrated 
load shall not be imposed between panel points. 


Section 108. BRIDGING: 


(a) As soon as steel joists have been erected, bridging 
shall be installed between them before the application of 
construction loads. This bridging shall be adequate to 
safely support the top chords or flanges against lateral 
movement during the construction period and shall hold 
the steel joists in an approximately vertical plane passing 
through the bearings. The steel joists at the ends of panels 
shall be braced laterally by anchors or ties at each line of 
bridging. If diagonal bridging is used in which all diagonal 
members will resist only tension, they shall not be less than 
a three-sixteenths (3/16”) inch round rod, and these diag- 
onals shall be supplemented by a continuous strut ade- 
quately attached to the top chords or flanges of all steel 
joists so bridged. This top strut shall be equivalent as a 
strut to a one-half (14”) inch round steel bar. If diagonal 
members are used which are capable of resisting both ten- 
sion and compression, the top strut may be omitted. In 
case bridging in the form of horizontally placed beam or 
angle sections is provided, it must be so connected to the 
steel joists that it will support the top chords or flanges 
agains lateral movement and hold the steel joists approxi- 
mately in a vertical plane. Fourteen (14) gauge wire diag- 
onals shall be used to secure the bottom chords or flanges 
at each line of bridging of this type. Wire may be omitted 
when bridging which restrains both top and bottom chords 
or flanges is used. When the spacing of steel joists exceeds 
thirty (30) inches on centers in roofs, sag rods may be 
used in lieu of any of the above types of bridging. 


(b) The number of lines of bridging provided shall be 
not less than that specified in the following table: 


Span Number of Lines of Bridging 
Up to 14 feet one row, near center 
14 to 21 feet two rows approximately 14 span apart 
21 to 32 feet three rows 


(c) In the case of nailer steel joists carrying a wood 
deck, the wood deck may be used as the top member of 
the bridging system. 
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Section 109. USES OF STEEL JOIST 
CONSTRUCTION 


(a) When used in any structure where wood joists are 
permitted, steel joists may have a wood nailing strip at- 
tached to the top chord or flange and a wood floor may be 
used over such steel joists. 


(b) Wherever constructions having a one-hour fire re- 
sistance are required or permitted, Steel Joist Construction 
may be used as follows: 


One Hour Fire Resistance: Steel Joist Construction 
with 2 in. thick top slab of cast-in-place or precast metal- 
reinforced Portland cement or gypsum concrete with ceil- 
ing protection of not less than three-quarter (34) inch 
thick gypsum or Portland cement plaster on metal or 
paper-backed metal lath, the thickness of plaster being 
measured from the back of the lath. Gypsum plaster is to 
be not leaner than 1:2 by weight of cementing materials 
and dry sand for the scratch coat and not leaner than 1:3 
for the brown coat. Portland cement plaster is to be not 
leaner than 1:3 by volume of cementing materials and dry 
sand. In such Portland cement plaster, hydrated lime may 
be added in an amount not to exceed 10% of the Port- 
land cement by weight. Wood or metal nailing strips or 
screeds for attachment of wood flooring shall have not less 
than 1 in. of concrete between them and the top of the 
steel joists. They may be supported on metal chairs at- 
tached to the steel joists. Precast slabs must have joints 
grouted and be finished over with a coating of mortar or 
otherwise designed and constructed to assure tight end and 
side joints. 


(c) Wherever constructions having a one-and-one-half- 
hour fire resistance are required or permitted, Steel Joist 
Construction may be used as follows: 


One-and-One-Half-Hour Fire Resistance: Steel Joist 
Construction with 2 in. thick top slab of cast-in-place or 
precast metal-reinforced Portland cement or gypsum con- 
crete with ceiling protection of not less than three-quarter 
(34”") inch thick gypsum or Portland cement plaster on 
metal or paper-backed metal lath, the thickness of plaster 
being measured from the back of the lath. Gypsum plaster 
is to be not leaner than 1:2 by weight of cementing mate- 
rials and dry sand for the scratch coat and not leaner than 
1:3 for the brown coat. Portland cement plaster is to be 
not leaner than 1:3 by volume of cementing materials and 
dry sand. In such Portland cement plaster, hydrated lime 
may be added in an amount not to exceed 10% of the 
Portland cement by weight and short fibered (refiberized ) 
asbestos shall be added in an amount from 2% to 3% of 
the Portland cement by weight. Wood or metal nailing 
strips or screeds for attachment of wood flooring shall have 
not less than 1 in. of concrete between them and top of the 
steel joists. They may be supported on metal chairs at- 
tached to the steel joists. Precast slabs must have joints 
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grouted and be finished over with a coating of mortar or 
otherwise designed and constructed to assure tight end and 
side joints. 


(d) Wherever constructions having a two-hour fire 
resistance are required or permitted, Steel Joist Construc- 
tion may be used as follows: 


Two-Hour Fire Resistance: Steel Joist Construction 
with top slab of cast-in-place metal-reinforced Portland 
cement or gypsum concrete not less than 2 in. thick over 
the top of the joists, or with 2 in. thick top slab of pre- 
cast metal-reinforced gypsum concrete with ceiling protec- 
tion of gypsum plaster on metal or paper-backed metal 
lath, plaster not leaner than 1:2 by weight of plaster and 
dry sand for the scratch coat and 1:3 for the brown coat, 
thickness to be not less than three-quarter (34) inch as 
measured from the back of the lath. Any wood or metal 
nailing strips must be underlaid with concrete carefully 
packed under them to a thickness not less than 1 in. 
over the top of the steel joists. Precast slabs must have 
joints grouted and be finished over with a coating of mor- 
tar. In lieu of grouted joints, they must be designed and 
constructed to assure tight end and side joints. 


(e) Wherever constructions having a three-hour fire 
resistance are required or permitted, Steel Joist Construc- 
tion may be used as follows: 


Three-Hour Fire Resistance: Steel Joist Construction 
with top slab of cast-in-place metal-reinforced Portland 
cement or gypsum concrete not less than 214 in. thick 
over the top of the joists with ceiling protection of gyp- 
sum plaster on metal or paper-backed metal lath. Plaster 
is to be not less than one (1”) thick if neat gypsum plaster 
is used to which may be added sisal fiber, wood fiber, or 
asbestos fiber to increase workability. Plaster is to be not 
less than three-quarter (34”) inch thick if neat gypsum 
plaster and the expanded vermiculite proportioned in the 
range 2:1 to 3:1 gypsum to heat-expanded vermiculite by 
weight is used. In each case the thickness of plaster is 
measured from the back of the lath. Any wood or metal 
nailing strips must be underlaid with concrete carefully 
packed under them and not less than 1% in. thick above 
the top of steel joists. 


(f) Wherever constructions having a four-hour fire re- 
sistance are required or permitted, Steel Joist Construction 
as described in either of the two subsequent sub-paragraphs 
of this Paragraph (f) may be used as follows: 


Four-Hour Fire Resistance: Steel Joist Construction 
with top slab of cast-in-place metal-reinforced Portland ce- 
ment or gypsum concrete not less than 214 in. thick over 
the top of the joists with ceiling protection of not less 
than one (1”) inch thick gypsum-vermiculite plaster ap- 
plied on metal lath and proportioned in the range 2:1 to 
3:1 gypsum to heat-expanded vermiculite by weight, the 
thickness of plaster being measured from the back of the 
lath. There must be no wood or metal connection between 
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B of the steel joists and any wood or metal nailing 
, these latter to be underlaid with not less than 15 in. 
concrete over the top of the steel joists. 


Four-Hour Fire Resistance: Steel Joist Construction 
with 2 in. thick top slab of cast-in-place or precast metal- 
reinforced Portland cement or gypsum concrete with ceil- 
ing protection of metal-reinforced gypsum slabs 2 in. thick 
covered with not less than 14 in. of 1:2 sanded gypsum 
plaster. Wood or metal nailing strips or screeds for at- 
tachment of wood flooring shall have not less than 14 
inch of concrete between them and the top of the steel 
joists. They may be supported on metal chairs attached to 
the steel joists. Precast slabs must have joints grouted and 
be finished over with a coat of mortar or otherwise de- 
signed and constructed to assure tight end and side joints. 
In lieu of grouted joints they must be designed and con- 
structed to assure tight end and side joints. 


(g) Steel joists may be used in all buildings of human 
occupancy. Steel joists may be used in buildings of store, 
manufacturing, storage or warehouse occupancy; but where 
such buildings are subjected to unusual concentrated or 
moving loads, the required live load shall be not to exceed 
125 pounds per square foot and the top slab shall be de- 
signed to adequately support and distribute such loads and 
adequate lateral support shall be provided to steel joists to 
support them against lateral loads. 


Section 110. DECKS AND TOP SLABS: 


(a) Decks or top slabs over steel joists may be of con- 
crete or gypsum poured on metal lath centering attached to 
the top chords or flanges of steel joists as required else- 
where in this section or on removable centering provided 
the top chords or flanges of the steel joists are properly 
stayed by the concrete or gypsum slab. Other equally suit- 
able permanent centering may be used, provided it is sub- 
stantially attached to the top chords or flanges as required 
elsewhere in this section and provided these attachments 
(or the centering itself) are securely anchored into the 
concrete or gypsum slab. Precast concrete or precast gyp- 
sum slabs when securely attached to the top chords or 
flanges and anchored thereto and brought to a firm bear- 
ing, wood decks as specified in these specifications, and cor- 
rugated or other steel roof decks securely anchored to the 
top chords or flanges may be used over steel joists. Any 
attachment or pair of attachments when applied shall be 
capable of staying the top chord or flange laterally in both 
directions and in the case of open web steel joists, shall be 
spaced not farther apart than the panel point spacing. 
Decks or top slabs over steel joists shall not be assumed to 
carry any part of the compression stress in the steel joist. 


(b) Flat wood decks of single thickness of seven- 
eighths (7@”) inch material shall not have a span of more 
than twenty (20”) inches for floors, or thirty (30) 


INSTITUTE SPECIFICATIONS 


inches for roofs. All such decks shall be securély fastened 
to the wood nailer strips. 


(c) Poured structural slabs of concrete, gypsum or 
other similar material shall not be less than two (2”) 
inches thick. They shall be poured upon three-eighths 
(3”") inch ribbed metal lath weighing not less than four 
(4) pounds per square yard for spans not exceeding 24 
inches and upon three-quarter (34”) inch rib lath weigh- 
ing not less than .50 pounds per square foot for spans not 
exceeding 30 inches. Other material equally suitable as a 
form or centering for casting concrete or gypsum slabs may 
be used in place of rib lath. Rib lath or other centering 
which remains in place shall be substantially attached to the 
top chord or flange of each steel joist at intervals of not 
over eight (8”) inches. Such slabs shall be reinforced with 
mesh or rods, in addition to their rib lath, except that when 
slabs are to be covered with a wood strip top floor, the rib 
lath or centering may, if adequate, serve also as the rein- 
forcement. 


(d) Any material used as centering for the top slab 
shall be installed so as not to exert an undue lateral pull on 
the top chords or flanges of the steel joists. 


Section 111. DEFLECTION: 


The deflection of the finished floor due to the designed 
live load shall not exceed one three hundred sixtieth 
(1/360) of the span. The permanent deflection resulting 
from loading a finished floor to twice the designed live 
load for twelve (12) hours shall not exceed twenty (20% ) 
percent of the total deflection for this load. 


Section 112. FACTOR OF SAFETY: 


The maximum total uniform load at failure of a steel 
joist floor shall not be less than two (2) times the total 
designed load of steel joists as computed by using the 
stresses permitted herein. Steel Joist Construction, if re- 
quired to be tested, shall have bridging and top deck ap- 
plied as ordinarily used and the test load shall be uniformly 
distributed. 


Section 113. WOOD AND STEEL ROOF DECKS: 


Where wood or steel decks are used for roof construc- 
tion, steel joists may be used at spacings in excess of the 
limitations prescribed in Section 100(b) of these specifica- 
tions. However, where such wider spacings are used, the 
construction shall not be considered as “Steel Joist Con- 
struction” as defined in these specifications but shall be de- 
signed and constructed in accordance with recognized en- 
gineering practice to safely support all loads without ex- 
ceeding the unit stresses specified in these specifications 
herein. 
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Truscon Open Truss Nailer Joists provide all the advan- 
tages of permanent floor construction for homes, apart- 
ments and other light occupancy buildings at a cost com- 
parable with ordinary floors. 


In them are incorporated the basic features of Truscon 
“O-T” Open Truss Steel Joists, so extensively used in, im- 
portant buildings throughout the country. Unusual strength 
and rigidity result from their superior design and con- 
struction. Easy installation follows a complete and accur- 
ate fabrication in the Truscon plant. 


Wide, specially formed members for top and bottom 
chords impart stiffness to the Nailer Joists and keep them 
true to line. The continuous steel web member of uniform 
diameter throughout its entire length, is securely welded 
to the chords by means of high pressure electric automatic 
welding. 


The end construction—a vital point in steel joist de- 
sign—is unusually strong and rigid. Bearings for the 
joists are wide and ample. The underslung design of the 





supports not only insures stability of the joists during in- 
stallation but provides additional head room under the 
supporting girders. 


Their open web permits the passage of pipes and con- 
duits in any direction through the floor construction with- 
out requiring cutting of joists or a suspended ceiling. Steel 
Joists eliminate the settlement due to wood shrinkage and 
consequent separation of baseboard and floor, and its ten- 
dency to cause plaster cracking. 


TRUSCON ‘‘0-T’’ NAILER JOIST CONSTRUCTION 


(Manufacture of this Nailer Joist is delayed due to difficulties in securing proper Nailing Strip.) 


ADVANTAGES OF NAILER JOISTS 


Truscon “O-T” Open Truss Nailer Joists reach the job ready for 
placing without cutting or fitting. The wood flooring is nailed 
directly to the wood nailing strips which are securely attached to 
the top chords of the joists. : Y 


The light weight of nailer joist construction lessens the time 
and labor required for erection and also saves materials in the sup- 
porting framework and foundations. Every detail of joists and 
attachments has been perfected by practical experience to sim- 
plify installation and assure dependable results. 


With a metal lath plastered ceiling attached to the lower chord 
of the joists, the construction provides fire-safety to a substantial 
degree, preventing the spread of fire from below. 


With Truscon “O-T” Open Truss Nailer Joists available it is 
no longer necessary, from either a practical or economical stand- 
point, to use wood joist construction in any building. 


TOTAL UNIFORM SAFE LOAD TABLE 


The following table gives the total safe uniformly-distributed 
load-carrying capacities in pounds per lineal foot of span. 


Nominal Depth 
of Steel Portion 
only 

Joist Types 
Estimated Weight 
in lbs. per foot 


Maximum End 
Reaction in Ibs. 1550 1900 __ 2000 2300 2300 3100 
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For floor construction nailer joists should not be spaced over 18 inches o. c. 


SPECIFICATIONS 4 


General— Where Nailer Joist floor construction is specified, 
it is understood to mean Truscon “O-T” Open Truss Nailer Joists 
of the size and spacing as shown on the drawings, together with a 
wooden floor over the joists and, unless otherwise specified, a 
metal lath and plaster ceiling directly beneath the joists. 


The Nailer Joists shall be made of rolled steel shapes fabri- 
cated by high pressure electric automatic welding. The web mem- 
ber shall be a continuous plain round bar of constant diameter 
bent cold. The top chord shall be straight and the bottom chord 
bent up to form the bearing. The design and details of all mem- 
bers shall meet the requirements of the Steel Joist Institute Spe- 
cifications. The wood nailer strip shall not be considered in de- 
termining the carrying capacity of the joist. 


Nailer Strip— The wood nailer strip shall be treated with a 
moisture-proofing solution to prevent its absorption of moisture. 
It shall be held securely on top of the top chord by pressure em- 
bedment of the flanges of the top chord into its sides. 


Painting—All Nailer Joists shall be spray or dip painted 
with one shop coat of good black asphalt metal protective paint. 


Bearing and Anchorage—The ends of joists shall extend a 
distance of at least four (4”) in. on masonry or reinforced con- 
crete supports and at least two and one-half (214”) in. on steel 


supports. Every third joist bearing on masonry walls shall be an- 
chored. Joists parallel to walls shall have the bottom chords an- 
chored at the line of the rows of bridging. Every joist bearing on 
structural steel beams shall be fastened by an anchor (or welding). 


Bridging— As soon as joists have been erected and before the 
application of construction loads, joists shall be bridged with a 
tension type of “underchord” rod bridging consisting of a 12 in. 
rod placed underneath the top chords of the joists and trans- 
versely to them and held in place by means of spring clips en- 
gaging the rod and the web members at a panel point. This 
transverse rod shall be supplemented by 3/16 in. diagonally placed 
rods securely wound to both the transversely placed rod and the 
web members where they meet the bottom chords of joists. For 
residential construction diagonal steel type bridging, welded to 
the top and bottom chord members of the joists, is recommended. 
For spans up to 14 ft. 0 in. one row of bridging is required; two 
rows between 14 ft. 0 in. and 21 ft. 0 in.; and three rows over 
21 ft. O in. 


Ceilings—Where directly attached ceiling occurs, Ceiling Ex- 
tensions shall be provided. 


Note: The spacing of the Nailer Joists must not be more 
than the safe span of the flooring over the joists, 
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Truscon “Clerespan” Joists when employed in floor 
construction can be used advantageously in build- 
ings for all types of occupancy regardless of their 
location. In many types of buildings their use will 
automatically eliminate all columns from the struc- 
ture with the exception of those in the outer walls. 
Greater floor areas are thus provided without ob- 
structing columns than has heretofore been accom- 
plished. When used in roof construction “Clere- 
span” Joists meet all requirements of every type 
of building. 


“Clerespan” Joists, made of hot rolled structural 
steel shapes, are designed in accordance with 
standard engineering practice. Top chords are de- 
signed for bending between panel points as well as 
for direct compression. 


“Clerespan” Joists all have a camber built in them. 
They are fabricated by welding in a modern shop 
noted for its welding equipment and developments 
in automatic welding. 


“Clerespan” Joists possess unusual lateral  stiff- 
ness. This is due to the high radius of gyration 
about the vertical axis. 


“Clerespan” accessories, such as anchors, lath clips, 
screed clips, bearing plates, etc., are similar to 
those used with open truss joists. Diagonal brac- 
ing or bridging is provided by hot-rolled angles. 
Lines of bracing are about 10 ft. apart. 


NOTES REGARDING TABLE 


The weight of dead loads must in all cases be de- 
ducted to determine the live load-carrying capaci- 
ties which must be reduced for concentrated loads. 


When holes are required in top or bottom chords 
the carrying capacities must be reduced in propor- 
tion to reduction of chord areas. 


Figures printed in columns to right of heavy ver- 
tical line are for roof construction only. 


Loads below horizontal zig-zag line are limited by 
end reaction. 


Illustrations below show “Underslung’” Clerespan 
with top chord parallel to bottom. However, they 
can also be made with square ends, and with 
square ends the top chord can be parallel to bot- 
tom chord or pitched in one or two directions. 


The carrying capacities of “Clerespan” with top 
chords pitched, is determined by the nominal depth 
of the “Clerespan” Joists at the center of the span. 





“‘CLERESPAN®“’ 


STECL VOISTS 


TOTAL SAFE UNIFORM LOAD TABLE 


The following table gives the total safe uniformly- distributed load- 
carrying capacities of Truscon “Clerespan” Joists in pounds per lineal 
foot of span. 


a 
Joist Weight | Max. End Clear Opening or Net Span 
Types | Lbs./Ft. | Reaction |9°)/26/-0|27'-0"|28'-0"|29’-0'|30’-0°|31’-0°|32’-0°|33’-0°]34’-0"|35’-0"|36’-0" 


3,775 302 | 285 | 269 | 252 | 236 | 221 | 208 | 196 | 184 | 174 “Tés | 156 
4,213 337 | 320 | 298 | 277 |'259 | 242 | 226 | 212 | 200 | 188 | 178 | 168 
4,700 376 | 356 | 337 | 319 | 302 | 283 | 265 | 248 | 234 = 208 | 196 
5,625 450 | 422 | 392 | 364 | 340 | 317 | 297 | 278 | 262 § 247 | 233 | 220 
6,113 489 | 462 | 437 | 414 | 392 | 366 | 343 | 322 | 303 | 285 | 269 | 254 


6,966 5 1 516 | 480 | 448 | 418 | 392 | 368°] 346 | 326 | 307 | 291 
7,279 | S82 | 560 | 539 0 § 502 | 470 | 442 | 415 | 391 | 369 | 349 | 330 
7,635 | 611 | 587 | 566 | S45 509 | 478 | 449 | 423 | 399 | 377 | 357 
8,144 | 650 | 626 | 603 | 582 | 561 | 54 509 | 479 | 452 | 426 | 404 
8,531 | 682 | 656 | 632 | 609 | 588 | 568 | S50 517 | 487 | 460 | 434 


8,768 701 | 674 | 649 | 626 | 605 | S84 | 566 | 548 1 501 | 473 
9,288 743 | 714 | 688 | 663 | 640 | 619 | 598 | 580 | 563 1 S46 sis 
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il 3,625 2: 215 | 203 | 192 | 182 | 172 | 163 | 155 | 148° Tar 
302 12 4,031 ‘ 237 | 223 | 210 | 198 | 187 | 177 | 168 | 160 | 152 




























269 | 257 | 246 | 232 | 219 | 208 | 197 
312 | 293 | 276 | 261 | 246 | 233 | 221 
. 284 | 269 | 255 
325 | 308 | 292 
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20° Depths 
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2814 36 12,495 | 555! 543 1 532 
49’-0°|50’-0°|51’-0°|52’-0"|53’-0°|54"-0°/55'-07}96 -0) |Z -0 198-0" 
304 1s 4,704 | 192 | 187 
305 17 5.023 | 205 | 200 
Z| 306 19 6.174 | 252 | 245 
307 21 6.689 | 273 | 265 
g 308 23 7.718 | 315 | 305 
309 25 8.232 | 336 | 32 
» | 3010 27 91555 | 390 | 378 
%| 3011 29 10'241 | 418 | 405 
3012 32 10.952 | 447 | 433 
3013 34 12,103 | 494! 479 
3014 36 12,825 31513 
___53°-0°/54’-0"/55'-0°|56"-07) 57 -0 158-0" 
3 |” 328 23 7,553 | 285 | 277 
329 25 8.056 | 304 | 296 
sg 3210 27 9'381 | 354 | 344 
my 3211 29 10.044 | 379 | 368 
% | 3212 32 10.733 | 405 | 394 | 38: 
3213 34 11.819 | 446 | 433 
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Steel Window Products 
Double-Hung Windows 
Donovan Awning Type 
Maxim-Air Louver Type 
Pivoted Windows 
Utility Windows 
Continuous Windows 
Detention Windows 
Commercial Projected 
Architectural Projected 
Intermediate Windows 
Steel Casements 
Screens and Storm Sash 
Basement Windows 
Steel Sub-Frames 
Mechanical Operators 
Formed Steel Lintels 
Coal Chute Doors 


Steel Doors 
Swing and Slide 
Bifold 
Canopy 
Overdoor 
Accordion 
Vertical Lift 
Turnover 
Vertical Lift Canopy 
Airplane Hangar 
Private Plane Hangar 


Floor Systems 
Unigrid Floors 
Channelplate Construction 
Plategrid Gratings 
Floorgrid Reinforcing 


Steeldeck Roofs (Insulated ) 
Ferrobord 


Steel Joists 

~ Open Truss Joists 
Plate Girder Joists 
Nailer Joists 
Clerespan Joists 
Accessories 


TRUSCON MANUFACTURES A COMPLETE LINE OF 
STEEL BUILDING PRODUCTS 


Metal Lath Products 
Herringbone Doublemesh 
Diamond Laths 
Ribplex 
Self-Sentering and Trussit 
Stucco Steel and Strip-ite 
Corner Beads and Cornerite 
Channels and Studs 
Mortar Boxes 
Metal Trim 


Reinforcing Steel 
Concrete Bars 
Column Hooping 
Floretyle 
Locktyle 
Bank Vault Reinforcing 
Steel Inserts 


Road Reinforcing 
Welded Steel Fabric 
Contraction Plates 
Curb Bars 
Steel Guard Rails 
Weltrus Highway Crossings 


Steel Faced Insulation 
Ferroclad Panels 


Steel Poles 
Weltrus Type 
H-Frames 
Floodlight Towers 
Pipe Line Supports 
Radio Towers 
Sub-Stations 


Pressed and Drawn Steel 
Refrigerator Cabinets 
Automobile and Truck Frames 
Pressed Steel Parts 
Steel Liner Plates 
Steel Forms 
Safety Tread Steel 
Skid Platforms 
Foundry Flasks 
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Boston 27, Mass., 307 Dorchester Avenue 
Buffalo 3, N. Y., 1426 Rand Building 
Chattanooga 1, Tenn., 19th and Grove Streets 
Chicago 6, Ill., 201 North Wells Street 
Cincinnati 2, Ohio, 330 Dixie Terminal Building 
Cleveland 15, Ohio, 902 Hanna Building 
Columbus 15, Ohio, 1018 Atlas Building 
Dallas 1, Texas, 314 Construction Building 
Dayton 2, Ohio, 44 S. Ludlow Street 

Denver 2, Colo., 228 Patterson Building 
Detroit 26, Michigan, 615 Wayne Street 
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